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ABSTRACT
Berner, Kevin L., M.S., Fall 1985 Wildlife Biology
Winter and spring habitat selection by white-tailed deer in a 
western Montana second-growth forest (98pp.)
Director; Dr. B. W. O'Gara b
Winter and spring habitat selection were studied during 1982-83 
and 1983-84 at Lubrecht Experimental Forest. Both winters were 
unusually snow free. Deer concentration areas were located the 
first winter and an attempt was made to trap adult female deer, 
however only 2 males were captured. Habitat types were mapped; 
vegetation data collected; and 23 transect lines established on 
winter concentration areas between June and September 1983. Two 
potential new community types were described. Four adult female 
and 4 adult male white-tailed deer were trapped that summer. 
Pellet transects were read during October 1983 and April 1984. 
Eleven deer (1 adult female, 5 adult males, and 5 fawns) and 7 elk 
were trapped between 11 December 1983 and 3 January 1984. Four 
radioed deer were located 127 times during winter, 1 December-28 
February, and 107 times during early spring, 1 March-30 April. 
Home range sizes during winter ranged from 348.6 to 1274.9 acres 
(141 to 505 ha); spring ranges being from 348.4 to 889.6 acres 
(141 to 360 ha). Deer appeared to prefer the dense canopy classes 
and used nonforested areas less than they were available, except 
during spring nights. Moist habitat types, PSME/VACA, PSME/LIBO, 
and PSME/VAGL were used more than their availability in all 
analyses. Radioed deer selected PSME/SYAL/CARU during the winter, 
PIPO series stands during both seasons, and avoided PSME/PHMA 
habitat types. Radioed deer showed more use of uncut areas than 
predicted. The only tree diameter class that seemed to attract 
deer was residual old growth. Deer use was high on areas with 
dense shrub cover under 1.6 feet (0.5 m) tall. Higher pellet 
concentrations were found on northerly slopes than southerly 
slopes. Radio-collared deer selected slopes between 6 and 25%, 
while pellet data indicated deer use was concentrated on slopes 
between 26 and 35%. Deer did not appear to select for any crown 
diameter class, stands containing seedlings or saplings, or 
presence of shrubs taller than 1.6 feet (0.5 m). Pellet
deposition may have been highest in bedding and travel areas; 
whereas radio locations may give a better estimate of use in 
feeding areas.
ii
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INTRODUCTION
This study was designed to investigate the relationships between 
forest stand characterics and habitat use by white-tailed deer 
(Odocoileus vlrginianus) on and near Lubrecht Experimental Forest. 
Funding was provided by the Mission Oriented Research Program whose goal 
is "To develop and disseminate the knowledge and techniques needed to 
improve multi-resource production on second growth forests of Montana". 
The program is part of the Montana Forest and Conservation Experiment 
Station and was established by the 1981 state legislature (Pfister 
1983). One of MORP's highest wildlife-related priorities is to identify 
and quantify critical habitat requirements of target wildlife species 
(Harris 1983). White-tailed deer were chosen as the first species to be 
studied because of its economic importance in Montana as well their 
abundance at Lubrecht Experimental Forest. Another important 
consideration was that timber harvesting can change the quality of their 
habitat markedly.
Studies in the Swan and Clearwater drainages have indicated that 
white-tailed deer avoid logged areas, both in summer (Leach 1982) and 
winter (Hildebrand 1971, Mundinger 1979, 1982). That area has had a 
relatively short history of intensive timber harvest. Forest structures 
and habitat types within second growth forests that supply the preferred 
mix of winter cover and forage have not been identified.
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structural characteristics of the forest influence snow
distribution and, as a result, determine deer habitat use and 
availability on their northern ranges. Deer movements can be highly
restricted by deep snow (Krefting and Phillips 1970, Telfer 1970, Drolet 
1976, 1978). Closed canopy stands of mature conifers intercept more 
snow than open stands, decreasing snow depths on the forest floor 
(Pengelly 1963» 1972; Berndt 1965, Ozoga 1968, Telfer 1974, Euler and 
Thurston 1980, Gary and Troendle 1982, Armstrong et al. 1983)* Snow in 
these stands is also more moist and packs readily, facilitating trail 
development and easy deer movement (Verme 1965, Ozoga 1968, Bloom 1978). 
Dense conifer stands are also used by deer to avoid strong winds and 
temperature extremes common in more open habitats (Verme 1965, Ozoga 
1968, Telfer 1974, Euler and Thurston 1980).
White-tailed deer have traditionally been considered a species that 
is favored by early successional stages (Leopold 1950, Bennett 1962, 
Krefting 1962, Murphy and Ehrenreich 1965, Dasmann 1981). The 
generalization was that deer benefitted from reversal of succession 
because forage production was greater in serai habitats. Logging was 
promoted as a means of improving both wildlife habitat and timber 
resources (Bennetts 1962, Ripley and Campbell 1968, Knierira et al.
1971).
In contrast, researchers have found old growth or mature 
successional stages to be important for wintering white-tailed deer in 
northwestern Montana, with adjacent clearcut areas seldom being used
(Hildebrand 1971, Mundinger 1979, 1982). They found these mature
forests to be very diverse and productive, providing both adequate food
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
and cover. They also assert that winter range carrying capacities are 
being reduced in the Swan Valley as a result of aggressive efforts to 
replace old growth stands with even-aged stands through clearcutting. 
Similar preferences for mature timber have been noted for Sitka
black-tailed deer (Odocoileus hemionus sitkensis) in southeast Alaska 
(Bloom 1978, Barrett 1979, Regelin 1979, Schoen and Wallmo 1979, Wallmo 
and Schoen 1980, Schoen, Wallmo and Kirchhoff 1981, Schoen and Kirchhoff 
1985).
The primary objective of this study was to describe and quantify 
winter and spring habitat use by female white-tailed deer. Forest use 
by females was emphasized because population growth is more dependent on 
them than on males. Specific objectives were to describe habitat use in 
terms of canopy closure, crown size, tree height, successional stage, 
vertical structure, and habitat type. Secondary objectives were to
delineate winter home ranges of collared deer; and identify winter 
ranges and seasonal movements.
The following hypotheses were to be tested;
1. Ho: Forest structures and habitat types are used by deer in winter
and early spring in proportion to their occurrence.
2. Ho; Forest structures and habitat types used during the day and
night do not differ.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
STUDY AREA
Most of the study area is located at Lubrecht Experimental Forest, 
a 27,000 acre (10,800 ha) area 34 miles (55 km) east of Missoula within 
the Blackfoot River drainage (Fig. 1). The second-growth forest on the
5,805 acre (2322 ha) study area results from the extensive logging done
by the Anaconda Company since the 1890*s to provide timber for the
mining industry in Butte.
Three periods of logging occurred in the Blackfoot area. During 
the first, 1885 through 1900, oxen and horses were used to move logs 
that were within 2 miles (3.2 km) of the Blackfoot River and its larger 
tributaries to these waters. A logging camp existed on or near the 
northeast portion of the study area. No records are available on the
extent or exact location of these harvests (Crabtree 1975). The second 
logging era began with the introduction of steam locomotives and wooden 
chutes, which increased the efficiency of moving logs. From 1904 to 
1906, large amounts of timber were harvested in the Potomac Valley using 
these technologies (Cauvin 1959). Logging efforts moved to the
Greenough area from 1926 through 1934, and most of Lubrecht was
harvested at that time. All logs were moved at least partially by 
horses until 1930 when bulldozers were introduced for skidding. Three 
logging camps and a railroad system were located where white-tailed deer 
now winter. Most conifers greater than 14 inches (36 cm) dbh, 
regardless of species, were cut except where precluded by terrain. As a
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
STUDY
AREA001
GREENOUGH
LUBRECHT
CAMPr-
POTOMAi
— J CD
C3 O0
KM
SCALE
Fig. 1. Location of Lubrecht Experimental Forest and the white-tailed 
deer study area.
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result, some stands were nearly clearcut whereas others were moderately 
or lightly cut (Crabtree 1975).
The deer winter range is located in the northwest corner of the 
Forest and was delineated on the basis of observations of white-tailed 
deer and evidence of their use during the winter of 1982-83* It lies on 
terraces and slopes south and north of the Blackfoot River with 
elevations ranging from 3580-5278 feet (1049-1460 m). Most of the area 
is managed by the Montana Forest and Conservation and Experiment 
Station, but small portions are also managed by the Department of State 
Lands (Forestry Division) or private owners (Fig. 2).
Dry sites on the River terraces and warm lower slopes are dominated 
by serai stands of ponderosa pine (Pinus ponderosa). Douglas-fir 
(Pseudotsuga menziesii) occurs throughout the winter range, and western 
larch (Larix occidentalls) exists on moist, north-facing slopes. Black 
cottonwoods (Populus trichocarpa) are found in limited numbers along the 
Blackfoot River. Rocky Mountain junipers (Juniperus scopulorum) are 
scattered along well drained bottomlands.
Snowberry (Symphoricarpos albus) is the most widespread and 
abundant shrub throughout the winter range. Ninebark (Physocarpus 
malvaceous) is common on the steeper slopes. Rocky Mountain maple (Acer 
glabrum), Sitka alder (Alnus sinuata), and elderberry (Sambucus 
racemosa) are characteristic plants of moist draws, and big sagebrush 
(Artemisia tridentata) dominates 2 large nonforested flats. Rose (Rosa 
spp.) and buffaloberry (Shepherdia canadensis) are scattered throughout 
the area. Serviceberry (Amelanchier alnifolia) is occasionally found on 
warm, dry sites, generally on nonforested land.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Pinegrass (Calaroagrostls rubescens) and elk sedge (Carex geyerl) 
are the dominant grass-like plants in the more heavily forested areas. 
Rough fescue (Festuca scabrella), bluebunch wheatgrass (Agropyron 
spicatum), and Idaho fescue (Festuca idahoensis) are common on open or 
dry sites.
Large mammals on the study area include white-tailed and mule deer 
(Odocoileus hemionus), elk (Cervus elaphus), black bear (Ursus 
americanus), coyote (Canis latrans), porcupine (Erithizon dorsatum), 
snowshoe hare (Lepus americanus). badger (Taxidea taxus), river otter 
(Lutra canadensis), raccoon (Procyon lotor), bobcats (Lynx rufus), lynx 
(I^ lynx), and mountain lion (Felis concolor).
Rock types found along the Blackfoot River are dominated by 
alluvial gravel. The adjacent hills have deposits of conglomerates, 
mudstone, sandstone, and siltstone (Brenner 1964).
Precipitation, temperature, and humidity data have been gathered by 
University employees on the Forest since 1957. Permanent snow survey 
courses were established in each of 6 areas, representing a variety of 
aspects and elevations. None of these sites are within the study area, 
however they represent similar areas less than 3 miles (5 km) away.
Access to the study area is along a primitive road that parallels 
the south shore of the Blackfoot River. Only 2 roads are passable into 
the hills south of the River. Most of the old logging roads and 
railroad grades are overgrown by shrubs and trees. Locked gates limit 
vehicular use of the area to University of Montana and Department of 
State Lands employees. One homestead remains along the Blackfoot River 
in the middle of the winter range. Hunting is allowed on a "walk-in"
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
basis only, and few people other than hunters visit the area.
Extensive cattle grazing occurred on the study area after the 
initial logging until those rights were deferred by the current 
permittee during 1981 to permit a cooperative grazing evaluation (Goetz 
pers. comm.}. Trespassing cattle continued to use the area throughout 
the study period. A new grazing permit was issued in 1984.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
METHODS
Description of Vegetation
Habitat typing (Pfister et al. 1977) is a site classification 
system based on the vegetative composition expected for an area at 
climax. Habitat types were mapped throughout the entire study area on 
1:15,840 topographic maps. Transect lines were established at 
one-quarter mile (0.4 km) intervals within the study area from the 
Blackfoot River or northern Lubrecht boundary (Fig. 3)* Points where 
habitat types changed were identified and plotted on a map as they were 
encountered along the transect lines. Additional reconnaissance was 
done to further define habitat type boundaries where necessary.
Forest stands are areas of similar overstory and topography. All 
forest stands on Lubrecht Experimental Forest were delineated by Martin 
using 1:80,000 black and white aerial photographs (Fig. 4) (Martin and 
Gerlach 1982, Martin et al. 1983). He also classified canopy closure, 
tree height, crown width, aspect, slope, elevation, dominant tree 
species, and timber volume (Scribner board feet and cubic feet) for all 
stands. I assigned appropriate classes of these same topographic and 
vegetative parameters in areas that Martin excluded due to low tree 
density.
10
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I identified presence of Individual diameter classes of trees for 
each stand. Seedlings were defined as having a dbh less than 1 inch 
(2.5 cm), saplings 1-3-9 inches (2.5-9-9 cm), poles #-7.9 inches 
(10.0-20.0 cm), sawtimber 8.0-14.9 (20.1-38.1 cm), and mature sawtimber 
or old growth over 15 inches (38.1 cm). These classes are similar to 
those described by Arno (1982) and Prather and Burbridge (1980). All 
classes commonly present throughout a stand were identified. "Old 
growth" refers to residual large trees. No stands of pure old growth as 
defined by Thomas (1979) exist on the study area.
Stand structure guides (Frissell unpubl.) were used to describe 
classes of stand density and vertical strata (Fig. 5). I only used the 
portion of Frissell's guides related to tree structure and did not 
incorporate presence or absence of shrubs in the analysis. 
Identification was based on numbers of strata (1-story, 2-story, or 
multi-storied stands) and relative crown densities (open or closed 
canopy) within a strata. Structures were also identified as being 
either "natural" or silviculturally modified. One additional structural 
class was added to represent nonforested areas.
All of Martin's stands within the study area were sampled using 
"rapid inventory" techniques developed by the U.S. Forest Service 
(O'Brien and VanHooser 1983). These techniques described dominant 
understory species and vertical vegetation structure. Plant species 
were recorded into 1 of 6 discrete percentage classes of cover (0-5, 
6-25, 26-50, 51-75, 76-95, and 96-100). Cover classes were recorded for 
each of 3 vertical layers of stand structure: 0-1.5 feet (0-46 cm),
1.6-6.0 feet (47-184 cm), and greater than 6.1 feet (184 cm) in height.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Fig. 5. Selected Frissell structural types identified within the 
white-tailed deer study area.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
15
Within these layers cover classes were also recorded by life form
(trees, shrubs, forbs, and graminoids), allowing species with little 
individual coverage to be included in the aggregate.
Trapping
Five collapsible elk traps (Weybright 1983) and 3 deer Clover traps 
(Clover 1956) were used to trap deer from March to September 1983 and 
December 1983 to February 1984. Alfalfa, grass hay, apples, tree
lichens, rolled oats, molasses, anise oil, salt, and isovaleric acid
were all tried as baits or attractants during winter and spring. Salt 
was the only bait used during summer. Solid attractants were suspended 
in scent capsules at the backs of traps and liquid substances were
placed in these capsules or on trap netting. Trap sites were selected 
within deer concentration areas where researchers could approach closely 
before being seen by trapped animals (Fig. 3)» Trapped deer were 
tackled by hand and not tranquilized. Ages of most captured deer were 
estimated by tooth wear and eruption (Severinghaus 1949), sex was 
determined, and ear tags were attached; adult and yearling females were 
also radio-collared. Radio transmitters were covered with colored tape 
in individually recognizable patterns. All elk, some antlered deer and 
cattle were released unmarked.
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Radio tracking
Winter and spring radio locations were made from the ground during 
all periods of the day using 1 receiver. Triangulation techniques were 
used and efforts were made to minimize time between individual bearings 
to reduce the effects of animal movement on the locations. At least 3 
bearings were taken on each deer and locations were only accepted if an 
area less than 5 acres (2 ha) could be pinpointed. Most bearings were 
taken from the north side of the Blackfoot River, which deer rarely 
crossed, to minimize disturbance to deer while tracking. All bearings 
were plotted on 1:15,840 topographic maps and identified by UTM 
coordinates. Home ranges were delineated using telemetry data and the 
minimum area method (Mohr 1947). Home ranges were computer plotted by 
season and time of day (Matchett 1984).
Radio locations of collared deer were compared with availability 
using non-mapping techniques (Marcum and Loftsgaarden 1980). Random 
points were superimposed on study area maps and appropriate stand 
characteristic were assigned to these points. Chi-square tests were 
used to determine if deer locations (use) deviated significantly from 
expected levels (availability) for each of the habitat parameters. In 
many cases, similar classes of stand characteristics had to be lumped 
due to sample size limitations. Attempts were made to meet criteria set 
by Meu et al. (1974) for the minimum number of observations needed 
within each category. A Bonferroni Z statistic was calculated for each 
individual class within the parameter.
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Pellet counts
The transect lines established for habitat typing were also used 
for pellet counts. Two additional lines were established immediately 
west of Lubrecht, on land managed by Champion International. These 
lines crossed seed-tree cuts, and were selected to include recent timber 
harvesting treatments unavailable within the Lubrecht study area. A 
total of 18.6 miles (30 km) lines were created on the 2 ownerships and 
all 23 lines were flagged to allow relocation. Segments were delineated 
and marked with tree paint at each change of habitat type, forest stand, 
or successional stage. Deer and elk pellets within a 4 feet (1.2 m) 
belt (Lyon 1979) were recorded by age and removed. A group was defined 
as being 10 or more pellets, similar in appearance. Fresh pellets were 
green in color, new pellets were uniformly dark brown, and old pellets 
were weathered on at least one side. Old pellets were further 
classified as amorphous or pellet-like in an attempt to discern whether 
they were from summer or winter. No attempt was made to separate mule 
deer from white-tailed deer pellets, however only 2% of all deer 
observed within the study area were mule deer. The transects were 
cleared of all pellets when first run in October 1983. The pellets 
counted at that time had accumulated over an unknown period of time. 
The majority of the pellets counted in April 1984 were presumed to have 
been deposited since the October count, thus represented predominantly 
winter use.
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Data from pellet transects were also analyzed with the use vs. 
availability approach as described for radio data. Pellet group 
densities/100 yards were calculated for each transect segment. A 
density of 1.4 pellets groups/100 yards (1.5 pellet groups/100 m) was 
the minimum level accepted as being "used”, lower densities were 
considered unused. Availability was determined by selecting random 
points within the pellet transect areas only, not throughout the entire 
study area.
Backtracking
Backtracking techniques (Beall 1974, Peek et al. 1976) were used to 
determine habitat use. Tracking was only done when complete snow cover 
was present to avoid biases against bare areas. Deer tracks at random 
starting points were followed in the opposite direction from that the 
deer was moving, eliminating potential influences on deer behavior. The 
number of paces walked along the trail within a forest stand or habitat 
type was recorded, along with data on snow depth, crusting, deer use 
(travel, feeding, and bedding), pellet group deposition, and forest 
successional stage, and structure.
Descriptions were made of all bedding sites encountered while 
backtracking. Locations of beds were defined by stand number, habitat 
type, slope, aspect, and elevation. Snow depth was recorded at the bed 
site and in an adjacent open area. The tree over the bed site was 
identified by species, dbh, crown width, and height of lowest live 
branch over the bed. The distance from the middle of the bed to the 
trunk of the bed tree and canopy coverage of the general area were also
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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recorded. The bed itself was used as the center of a 0.05 acre (0.02 
ha) circular plot where the number of trees in seedling, sapling, pole, 
sawtimber, and old growth size classes were recorded.
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RESULTS
Habitat types
Habitat types (Pfister et al. 1977) (Table 1) were mapped for the 
study area during the summer of 1983 (Fig. 6,7,8). The most common 
types were PSME/SYAL/CARU and PSME/SYAL,AGSP. North-facing slopes 
dominate the study area and were usually PSME/SYAL,CARU. PSME/SYAL,AGSP 
was common on warm open slopes, benches, and ridges. Moist slopes and 
draws were characterized by PSME/VACA and PSME/LIBO,SYAL. 
PSME/PHMA,PHMA and PSME/PHMA,CARU were found along the Blackfoot River 
breaks and other steep north- or east-facing slopes. The ponderosa pine 
series was represented by the PIPO/FEID,FESC habitat type on the driest 
flat sites, often in association with big sagebrush. Units of 
PSME/FESC, PSME/CARU,PIPO, and PSME/AGSP were also mapped.
Two community types were identified that did not fit into the 
classifications developed by Pfister et al. (1977). Large areas on the 
flats south of the River within the Douglas-fir series had a dominant 
undergrowth of elk sedge. No other grasses or shrubs were present at 
greater than trace levels. I named this community type, which never 
occurred on adjacent hillsides, PSME/CAGE,CAGE. Ponderosa pine Is well 
represented on these sites unlike the PSME/CAGE habitat type, which is 
dominated by Douglas-fir and is found on south slopes, 2460-3940 feet 
(750-1200 ra) higher in elevation than the suggested new community type.
20
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Table 1. Habitat types on the Lubrecht winter range study area
(/)
C/) Abbreviation Habitat Type
83
( O '
PIPO/AGSP
PIPO/FEID.FESC
PIPO/SYAL,SYAL
PIPO/CAGEl
Pinus ponderosa/Agropyron spicatum 
Pinus ponderosa/Festuca idahoensis,Festuca scabrel1 a 
Pinus ponderosa/Symphoricarpos a1bus,Symphoricarpos albus 
Pinus ponderosa/Carex geyeri
3.3"
CD
CD■DO
Q .Cao3"Oo
CD
Q .
PSME/VACA
PSME/PHMA
PSME/PHMA
PSME/LIBO
PSME/LIBO
PSME/VAGL
PSME/SYAL
PSME/SYAL
PSME/CARU
PSME/CARU
PSME/FESC
PSME/AGSP
PSME/CAGE
,CARU
,PHMA
,SYAL
,VAGL
,VAGL
,AGSP
,CARU
,ARUV
,PIPO
,cageJ
Pseudotsuga
Pseudotsuga
Pseudotsuga
Pseudotsuga
Pseudotsuga
Pseudotsuga
Pseudotsuga
Pseudotsuga
Pseudotsuga
Pseudotsuga
Pseudotsuga
Pseudotsuga
Pseudotsuga
menziesii/Vaccinium caespitosum
menziesi i/Physocar
menziesi i/Physocar
menziesi i/Linnaea 
menziesii/Linnaea
DOS malvaceus,Ca1amagrosti s rubescens 
DOS malvaceus,Physocarpos malvaceus 
Dorealis.Symphoricarpos albus
Doreal is.Vaccinium globulare
menziesii/Vaccinium globulare,Vaccinium globulare 
menziesii/Symphoricarpos albus,Agropyron spicatum 
menziesii/Symphoricarpos albus,Calamagrostis rubescens 
menziesii/Calamagrostis rubescens,Arctostaphylos uva-ursi 
menziesii/Calamagrostis rubescens,Pinus ponderosa 
menziesiT/Festuca scabreVIâ 
menziesii/Agropyron spicatum 
menziesii/Carex geyeri,Carex geyeri
■D
CD
C/)
C/)
1Proposed community types, not included in the Pfister et al. (1977) classification
K>
2 2
tg
No. Habitat type 
130 PIPO/AGSP 
142 PIPO/FEID.FESC
171 PIPO/SYAL.SYAL 
199 PIPO/CAGE^
PSME/AGSP 
PSME/FESC 
PSME/VACA 
PSME/PHMA. PHMA 
PSME/PHMA,CARU 
PSME/VAGL.VAGL 
PSME/LIBO.SYAL 
PSME/LIBO. VAGL 
PSME/CAGE,CAGE 
PSME/SYAL,AGSP 
PSME/SYAL.CARU 
PSME/CARU.ARUV 
PSME/CARU,PI PC 
Non-forested
S C A L E
Proposed community type
I
Fig. 6. Habitat types mapped within the western portion of the 
study area.
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No. Habitat type 
130 PIPO/AGSP 
142 PIPO/FEID,FESC
291 PSME/LIBO,SYAL 
293 PSME/LIBO,VAGL 
299 PSME/CAGE.CAGE
311 PSME/SYAL,AGSP
312 PSME/SYAL,CARU 
322 PSME/CARU.ARUV 
324 PSME/CARU,PIPO 
None Non-forested
171 PIPO/SYAL.SYAL 
1
3 13
193 PIPO/CAGE
210 PSME/AGSP 
230 PSME/FESC 
250 PSME/VACA
261 PSME/PHMA,PHMA
262 PSME/PHMA,CARU 
281 PSME/VAGL.VAGL
Proposed community type
Fig. 7. Habitat types mapped within the eastern portion of the 
study area.
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No. Habitat tvoe
130 PIPO/AGSP
142 PIPO/FEID.FESC
171 PIPO/SYAL.SYAL
199 PIPO/CAGE^
210 PSME/AGSP
230 PSME/FESC
250 PSME/VACA
261 PSME/PHMA, PHMA
262 PSME/PHMA,CARU
281 PSME/VAGL,VAGL
291 PSME/LIBO,SYAL
293 PSME/LIBO,VAGL
299 PSME/CAGE,CAGE
311 PSME/SYAL,AGSP
312 PSME/SYAL,CARU
322 PSME/CARU,ARUV
324 PSME/CARU.PIPO
None Non-forested
Proposed community type
Nine
P ra irie
Fig. 8. Habitat types mapped within the northern portion of the 
study area.
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North of the River and the Nine Mile Prairie, a similar type was
found within the ponderosa pine series. These sites were also dominated
by elk sedge, but they were above the River bench on low elevation
slopes. Elk sedge is uncommon in all ponderosa pine series habitat
types currently recognized in Montana. This new type was identified as 
a FIFO/CAGE community type.
Trapping
Spring trapping was conducted daily from 11 March to 2 May 1983- 
Two male deer were trapped during 377 trap nights, including 1 fawn 
which was trapped 5 times (Table 2). Trapping was resumed for 263 trap 
nights between 11 July and 9 September 1983, when it was discontinued 
because of the opening of archery season. Eight white-tailed deer (4 
male, 4 female) and 1 adult female mule deer were captured. All deer 
were ear-tagged and the female white-tailed deer were radio-collared. 
Deer escaped from traps 5 times when gates malfunctioned or netting was 
torn. Trapping success (Table 3) was always much higher following heavy 
summer rainstorms.
The third trapping period was from 10 December 1983 to 28 February 
1984. Eleven white-tailed deer (5 adult males, 1 adult female, 1 male 
fawn, 3 female fawns, and 1 fawn of undetermined sex) were trapped. The 
adult female was radio-collared. One fawn was released unmarked while 
another fawn caught with it was ear-tagged. Four antlered bucks were 
released unmarked and a yearling buck that had shed its antlers was 
ear-tagged. Two deer escaped from traps that had been sprung and at 
least 8 other traps were entered by deer without being tripped.
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Table 2. Deer captured during 1983 and 1984.
Date Sex Age Eartag
Transmi tter 
Frequency
Radio
Number
Col 1ar 
Col or
11 Mar 83 M 1-
12 Mar 83 M 1- 14001 - a* -
17 Mar 83 M 1- 14001 - - -
25 Mar 83 M 1- 14001 - - -
02 Apr 83 M 1- 14001 - - -
27 Apr 83 M ad 14002 - -
12 Jul 83 F 1 + 14004 150.360 14577 yel
13 Jul 83 M 1 14001 - - -
13 Jul 83 F unk 14005 150.340 14576 red
15 Jul 83 F 1 14007 150.440 14580 red/yel
20 Jul 83 M ad 14006 - - -
22 Jul 83 M 1 14009 - - -
23 Aug 83 F 1 14011 150.280 14573 whi
25 Aug 83 M ad 14012 — - -
06 Sep 83 F3 ad 14013 - - -
11 Dec 83 M 1- 14014 - - -
21 Dec 83 M unk - - — -
21 Dec 83 F 1- 14015 - - -
21 Dec 83 unk 1- - - -* -
27 Dec 83 M ad - - - -
27 Dec 83 M ad - - - -
27 Dec 83 M 1+ 14016 - - -
30 Dec 83 F 1- 14017 - - -
30 Dec 83 M ad — - - -
01 Jan 84 F 1- 14018 - - -
03 Jan 84 F ad 14019 150.390 14578 bl u
mule deer
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
2 7
Table 3. Trapping success March 1983 -February 1984.
Date
Trap
Nights
Deer
Captured
Elk
Captured
Cattl e 
Captured
1983
Mar 170 4 (42.5)^ 0 1 (170.0)
Apr 199 2 (99.5) 0 6 (33.2)
May 8 0 0 1 (8.0)
Jul 94 6 (15.7) 0 4 (23.5)
Aug 127 2 (63.5) 0 3 (42.3)
Sep 42 1^(42.0) 0 2 (21.0)
Dec 36 9 (4.0) 5 (7.2) 0
1984
Jan 33 2 (16.5) 2 (16.5) 0
Feb 33 0 0 0
^number in parenthesi s indicates trap ni ghts/capture
mule deer
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Home ranges
Home range sizes during the winter, 1 December-28 February, for 4 
radio-collared deer ranged from 348.4 to 2162.2 acres (141 to 875 ha) 
(N=26-38/deer). Day use areas covered 315-2162.2 acres (126-875 ha). 
Sample sizes were generally inadequate to effectively delineate night 
ranges during both winter and spring (Table 4).
Between 1 March and 30 April, home ranges for radioed deer were 
348.4-889.6 acres (141-360 ha) (N=19-37/deer). During this spring 
period, daytime use areas were 252.0-578.2 acres (102-234 ha) 
(N=14-26/deer), and night ranges were 86.5-296.5 acres (35-120 ha) 
(N=5-11).
Two deer captured on the study area during the summer of 1983 
remained in the same area during the winter of 1983-84. The third doe 
captured at that time remained on her summer/fall range except during a 
brief period in early winter when snow depths exceeded 14 inches (35 
cm). At that time she moved 4 miles (7 km) west, where she remained for 
a few weeks before returning to her summer range after most of the snow 
melted early in January. She had made brief forays into this western 
area during the fall. The doe captured in January 1984 used the west 
end of the study area until she left the area and could no longer be 
located after 24 March. She crossed the Blackfoot River at least 4 
times during winter and spring.
A high degree of overlap occurred between winter and spring ranges 
for 3 of the 4 deer (Figs. 9,10,11). The fourth deer used similar areas 
during the 2 seasons with the exception of the deep snow period 
(Fig. 12).
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Fig. 9. winter and spring home ranges of deer 1
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Table 4. Home range sizes and number of locations by season and 
time of day.
Winter
Deer
No.
Total Day Night
acres ha N acres ha N acres ha N
1 384.4 141 32 311.4 126 28 96.4 39 4
2 701.8 284 26 701.8 284 22 150.7 61 4
3 2162.2 875 38 2162.2 875 29 936.5 379 9
4 1247.9 505 31 1245.4 504 28 17.3 7 3
Tot * 127 107 20
Spring
Deer
No.
Total Day Night
acres ha N acres ha N acres ha N
1 384.4 141 29 311.4 126 20 140.9 57 9
2 598.0 242 19 578.2 234 14 86.5 35 5
3 889.6 360 27 452.2 183 26 148.3 60 11
4 548.6 222 22 252.0 102 15 296.5 120 7
Tot. 107 75 32
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While 2 deer confined their spring movements to their day ranges, 
the other 2 used completely different areas during light and dark 
periods (Figs. 13, 14). These animals stayed in the forest all day, but 
traveled up to 1.2 miles (2 km) into large agricultural tracts in the 
Nine Mile Prairie at night. Unlike winter, when deer rarely entered 
this area, herds of several dozen could be found using the Prairie on 
spring nights once the green-up of bluegrass (Poa spp.) and other 
species began.
Winter habitat use by radio-collared deer
Radio-collared deer did not use habitat types in proportion to 
availability during winter (Table 5). All habitat use data are 
displayed in the appendix. Within individual classes, PSME/SYAL,CARU 
was used more than it was available (P<0.001) and nonforested areas were 
used signicantly less than available (P<0.001). Somewhat greater use 
than availability was noted for the ponderosa pine series, combined 
PSME/VACA, PSME/LIBO, and PSME/VAGL; and the Douglas-fir bunchgrass 
group, PSME/FESC and PSME/AGSP. PSME/PHMA and pooled PSME/CAGE,CAGE 
community type and PSME/CARU were used at a somewhat lower level than 
they occurred.
Use exceeded availability during both day and night in winter when 
all Douglas-fir habitat types were lumped (Table 6). Nonforested areas 
showed less use than expected at all times of day, but use was 4 times 
greater at night then during the day (P<0.001). Use of the ponderosa 
pine series was similar to availability, but was greatest during the 
day.
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Fig. 14. Day and night home ranges of deer 4 during spring within 
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Deer use exceeded availability (P<0.10) where canopy cover exceeded 
80% and was significantly less than expected (P<0.001) where canopy 
closure was less than 5% (Table 7). Non-significant, but greater than 
expected use was found in the 70-80% and 5-25% classes. Nearly equal 
use and availability were observed in 2 classes between 25 and 69%.
Daytime use of stands with more than 80% canopy closure far 
exceeded availability, but night use was about the same as availability 
(Table 8). Night use of areas with less than 25% cover was 3 times 
greater than daytime use. With each increasing class of canopy closure, 
daytime deer use became greater relative to availability. Night use of 
classes with less than 49% canopy closure was greater than day use, 
while areas exceeding this amount of coverage were used less during 
nights.
The only significant deviation in use within an individual height 
class occurred with the nonforested areas, which received far less 
winter use than availability (P<0.001) (Table 9). Where trees were less 
than 30 feet (9.1 ra) or greater than 90 feet (27.4 m) tall deer use was 
somewhat less than expected. Trees greater than 90 feet (27.4 m) were 
found on less than 10% of the study area. The 2 dominant timber 
classes, trees between 30 and 59 feet (9.1 and 27.4 m) tall, were used 
more than would be predicted based on availability. These intermediate 
classes received more use during the day than at night, but the extreme 
size groups were used more at night (Table 10).
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Crown width classes were not used by deer in proportion to 
availability (Table 11). Classes wider than 16 feet (4.9 m) were used 
more than expected, while types with crown widths less than that were 
used less than they occurred on the study area.
Daytime use exceeded night use in the 2 crown classes between 6 and 
24 feet (1.8 and 7.3 m) (Table 12). Classes without trees, with crowns 
less than 6 feet (1.8 m), or greater than 25 feet (7.4 m) were used more 
at night.
Deer locations were categorized as being in cut, partially cut, or 
clearcut areas (Table 13). Partially cut areas were used significantly 
more than available during winter (?<0.01), while clearcut areas, which 
were found on only 1% of the area, were used at levels similar to their 
availability. Uncut areas, which cover 86% of the study area, were used 
much less than anticipated (P<0.01). Little difference was noted by 
time of day (Table 14).
Winter use of Frissell structural classes was less than predicted 
in nonforested areas (P<0.001) and multi-aged stands (Table 15). Stands 
with higher percentage use than availability included areas with some 
timber harvest (P<0.10) and single storied stands with a closed canopy. 
Two-storied stands with either dense or sparse overstories, and open 
one-storied stands were used by radioed deer at levels roughly equal to 
those predicted based on availability.
Closed canopied stands with either 1 or 2 stories were used more 
during days than at night, while nonforested sites and harvested areas 
were used more at night (Table 16). Nonforested areas received 3 times 
greater use during winter nights than days.
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When deer use was examined by volume classes, the most significant 
departure from expected use levels (P<0.01) was observed in areas with 
less than 3,000 board feet/acre, where low use was observed (Table 17). 
Use of the 9,000-11,999 board feet/acre class was much greater than it 
was available; however this type was only found on of the study 
area, which was dominated by stands with less than 9,000 board 
feet/acre.
Areas with less than 3,000 or greater than 6,000 board feet/acre 
were used more at night than during the day, while stands with 
3,000-5,999 board feet/acre received more daytime use (Table 18).
Similar patterns of habitat use were found when volume was 
calculated by feet^/acre (Table 19). Much of the disparity between use 
availability was found where volume was less than 1,000 feet^/acre, 
which had one-half the predicted level of use (P<0.001). All other 
classes showed slightly greater use than availability, except between 
1,500-1,999 feet^/acre where use was somewhat less than availability.
Daytime use was greater than night use in the 1,000-1,499 
feet^/acre and 2,000-2,499 feet^/acre classes (Table 20). The other 3 
classes showed somewhat higher night use.
All diameter classes of trees were present on at least a quarter of 
the study area, except seedlings which were found on only 3% of the 
winter range (Table 21). Presence of old growth trees seemed to 
encourage winter deer use, while their absence lessened use (P<0.10). 
Areas with saplings received less use than predicted based on 
availability.
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Areas used by deer during the day contained a higher percentage of 
all 5 diameter classes than did stands used at night. Old growth was 
present in day-use areas twice as often as night-use areas (Table 22).
Deer appeared to select some "rapid inventory" classes over others. 
In stands where no trees were taller than 6.1 feet (1.9 m), use was far 
lower than availability (P<0.001), while areas of 6-25% cover in this 
class showed a lower level of avoidance (P<0.05) (Table 23). Stands 
with 76-95% canopy cover over 6.1 feet (1.9m) received greater use than 
availability (P<0.05). Areas with under 5% coverage in this class 
received nearly 4 times as high use during nights as during days. 
(Table 24).
Stands where trees between 1.6 and 6.0 feet (0.5 and 1.9 m) were 
absent showed more use than availability (P<0.10) (Table 25). At 
densities of 1-5%, less use was observed than availability. No strong 
relationships were noted at higher densities. Day and night use were 
similar to each other (Table 26).
When examining trees less than 1.6 feet (0.5 m) tall, areas where 
this class was absent showed more use than availability (P<0.05) (Table 
27). Areas with this size class present were underused relative to 
availability, particularly where densities ranged from 1-5% (P<0.10). 
This was true at all times of day (Table 28).
When deer use of areas with shrubs from 1.6 to 6.0 feet (0.5 to 1.9
m) tall were examined, no significant deviations from their occurrence
was found (Table 29). The only shrubs commonly reaching this height
were globe huckleberry, which was only found at higher elevation sites,
and big sagebrush. Stands with no shrubs present in this size class,
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95% of the study area, showed a marginally higher use than availability, 
while all classes where these rare classes were present had somewhat 
lower use than expected.
Stands with shrubs under 1.6 feet (0.5 m) were far more common than 
the previous class, covering 60% of the study area (Table 31). 
Snowberry, the only common shrub in this class, was abundant throughout 
much of the area. Dwarf huckleberry and twinflower also fall within 
this class. A distinct break in deer usage was found at a density of 
25%. Where shrub coverage was more than 25%, use was higher than 
expected, and below this level, the opposite was true. At a 51-75% 
density, use was far greater than availability (P<0.001), while the 1-5% 
class was little used (P<0.10). Sites lacking this class completely 
showed an extremely low level of use relative to availablity (P<0.001).
Aspects receiving more winter use than predicted based on 
availability were northeast, east, southeast, and northwest, while flat 
sites, north, south, southwest, and west slopes showed less use than 
availability (Table 33). In general, cool slopes were used more than 
warm slopes relative to availability, but exceptions did exist. 
Significantly greater use than availability was demonstrated for 
northeast slopes (P<0.05), while the opposite was true for flat areas 
(P<0.001).
After lumping similar classes, day and night use was similar on 
most aspects except that flat areas were used almost 3 times more at 
night than during daylight hours (Table 34).
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Deer used slopes of less than 5% significantly less than 
availability (P<0.001) (Table 35). All slopes greater than that 
threshold level were used more than predicted by random points. Daytime 
use followed this same pattern, as did night locations, with the 
exception of use being less than expected on slopes exceeding 36% (Table 
36). Night use of 0-5% slopes was two and one-half times as great as 
daytime use, but was still less than availability.
Deer use of elevation classes during winter was greater than 
availability only where elevations ranged from 3771-4099 feet (1150-1249 
m) (P<0.01) (Table 37). The 4100-4427 feet (1250-1349 m) class had very
low use relative to availability (P<0.01). Areas less than 3771 feet
(1150 m) or greater than 4428 feet (1350 m) were used less than 
available, but the difference was not significant.
Elevations below 3771 feet (1150 m) were used nearly twice as much
at night as during the day; between 3771 and 4098 feet (1150 and 1249
m), daytime use was higher than nocturnal use. Areas above 4100 feet 
(1250 m) were used in similar proportions at all times of day.
Spring habitat use by radio-collared deer
Spring habitat use by radio-collared deer was greater than
availability in the ponderosa pine habitat types (Table 5). All spring
habitat data are presented in the appendix. Use was less than
availability in nonforested areas (P<0.001), PSME/VACA, PSME/VAGL,
PSME/CAGE,CAGE community types, and the pooled Douglas-fir bunchgrass 
types, PSME/FESC and PSME/AGSP.
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Spring use of nonforested areas was 5 times greater at night than 
during the day, while Douglas-fir habitat types were used more during 
the day than at night (Table 6). Use of ponderosa pine series use was 
similar between the 2 periods of the day. Nonforested areas were used 
more at night during spring than at any other time during the 
winter/spring study. Two of the 4 radioed deer were almost always found 
on the nonforested agricultural lands within Nine Mile Prairie from dusk 
to dawn, but they spent days within forested areas.
Spring deer use was significantly less than predicted by random 
points (P<0.05) on areas with less than 5% canopy closure (Table 7). 
Stands with 70-80% closure were used slightly less than expected, while 
all other classes were used somewhat more than they occurred.
Spring use of areas with less than 25% canopy cover was 3 times 
greater at night than during the day, and areas of 25-49% closure were 
used more during daylight hours than at night (Table 8). Nighttime use 
was somewhat greater than day use in the 50-69% class. In the 2 classes 
where canopy coverage exceeded 70%, day use was nearly double that at 
night.
Areas with trees taller than 90 feet (27.4 m) occupied 6% of the 
study area; but no spring radio locations fell in these stands 
(P<0.001) (Table 9). No significant deviations were shown for any other 
height class. All forested stands up to 90 feet (27.4 m) tall were used 
slightly more than they occurred, however, nonforested areas were 
underused relative to availability. Similar levels of use were found 
between winter and spring, with the greatest deviation appearing in 
nonforested areas that were used more during the spring.
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Night use of nonforested areas was nearly 5 times greater than day 
use, and deer use where trees were less than 30 and 59 feet (9.1 and
17.1 m) tall was greater at night by a factor of 3 (Table 10). In the 2
dominant tree classes, between 30 and 59 feet (9.1 and 17.1 ra), day use 
exceeded night use by a large margin.
All crown classes had spring deer use that was very similar to
availability overall (Table 11). Nighttime use was approximately 3 
times daytime use where tree crowns averaged less than 6 feet (1.8 m) 
(Table 12). In the 2 classes between 6 and 24 feet (1.8 and 7.4 m), day 
use far exceeded night use. Where crown widths were 25-40 feet
(7.5-12.2 m), use was similar during both parts of the day.
Overall use of uncut, partially cut, and clearcut areas by deer was
much the same during spring and winter (Table 13). Uncut areas were 
used 10% less than they occurred on the study area (P<0.05), while 
partially cut areas were used at twice the expected levels (P<0.05). 
Use and availability of clearcuts was extremely low, approximately 1%.
Uncut areas showed 25% greater night than day use, while thinned 
areas were used 4 times more during the daytime (Table 14). Day use of 
clearcuts was similar to availability, no night use was observed.
Deer use of Frissell structural classes was similar in the spring
to what was found in the winter (Table 15). Low use relative to
availability was shown in multi-aged stands (P<0.001), open 
single-storied, and nonforested stands (P<0.05). Greater use than 
availablity (P<0.05) was found in areas where some timber harvesting had 
occurred. Closed canopied and 2-storied stands with dense canopies were 
also used more than predicted; in contrast, 2-storied stands with
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sparse overstories had lower use than availability.
Day and night use was similar for most types, but nonforested areas 
were greater than 5 times more likely to be used at night, while 
harvested areas were used heavily during the day and seldom at night 
(Table 16).
Deer use was lower than availability (P<0.05) in areas with timber 
volumes less than 3,000 board feet/acre, but the opposite was true where 
volume exceeded 12,000 board feet/acre (Table 17). Use exceeded 
availability somewhat in areas of 3,000-5,999 and 9,000-11,999 board 
feet/acre; however it was somewhat less than availability between 6,000 
and 8,999 board feet/acre. In general, the patterns of use were similar 
to those in winter.
Daytime use of the 0-2,999 and 6,000-8,999 board feet/acre classes 
was much lower than availability, and in the 3,000-5,999 board feet/acre 
categories, the opposite was true (Table 18). Night use was similar to 
availability in all classes.
When volumes were calculated by feet^/acre, the lowest class, under 
1,000 feet^/acre, had significantly less use than availability (P<0.05) 
(Table 19). In contrast, 1,000-1,499 feet^/acre showed very high use 
(P<0.05). Greater use than availability was found in stands of over 
2,500 feet^/acre, but areas with 1,500-2,499 feet^/acre were used less 
than they occurred throughout the study area. Somewhat higher use was 
shown in lower volume classes during spring and higher volume classes 
during winter, with the exception of the over 3,000 feet^/acre class.
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Spring use was similar between day and night in the 3 intermediate 
groups; but in the lowest volume class, 0-999 feet^/acre, use was 3 
times greater during daylight hours (Table 20).
No strong relationships were found between deer use during the
spring and the presence of old growth, poles, or saplings (Table 21).
Sawtimber was used less than predicted. No spring locations were made 
in the 3.4% of the study area where seedlings were present.
Some selection was found for "rapid inventory" classes developed by 
the U.S. Forest Service. Within areas with trees taller than 6.1 feet 
(1.9 m), 2 density classes: 25-50% and 76-96% had greater use than
predicted (Table 23). Areas with no trees taller than 6.1 feet (1.9 m) 
were used much less than available (P<0.10). Stands with no trees 
1.6-6.0 feet (0.5-1.9 m) tall seemed to be selected for, and all 
coverage groups with this tree size present showed low levels of use 
(Table 25). Presence of trees less than 1.6 feet (0.5 m) tall did not
greatly influence deer habitat selection, but somewhat higher use
occurred where this class was completely absent (Table 27). Classes 
with densities of 1-25% showed low levels of use when compared to random 
points.
No significant impact on spring deer use was shown where shrubs 
between 1.6 and 6.0 feet (0.5 and 1.9 m) were present (Table 29). This 
class was found on less than 5% of the study area. The most common 
shrub height, less than 1.6 feet (0.5 m), appeared to greatly influence 
habitat use during spring (Table 30). Stands with less than 25% density 
of these short shrubs, mostly snowberry, were all significantly 
underutilized (0.01<P<0.10). All 3 classes with densities over 25% were
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very heavily used.
The only aspect with significantly different use than predicted was 
northwest, that was used far more than available (P<0.05) (Table 33). 
Flat areas and southwest aspects were used less than available. On 
other aspects, use reflected availability. Northwest aspects and flat 
areas were used far more during spring than winter, but northeast slopes 
were more commonly used during winter.
Spring use of flat areas was 6 times greater at night than during 
the day, and east aspects were used twice as much at night (Table 34). 
Northerly aspects: northwest, north, and northeast were used two and
one-half times more nights than during days.
Little evidence was found that deer used various slopes differently 
during the spring than would be predicted from random points (Table 35). 
Slightly less use than availability was observed on flat areas and 
slopes of 16-25/6, while all other classes had somewhat more use than 
predicted by random points. Deer used flat areas nearly twice as much 
during spring as winter. Other categories were used at similar 
intensities between seasons.
Use of slopes less than 5/6 during spring was 6 times greater at 
night than during days (Table 36). In contrast, on slopes greater than 
5Î6, use was much greater in all categories during the day than at night. 
Half of all night use was on flat areas, but almost half of daytime 
locations were on slopes of 26-3556.
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Habitat use by elevation deviated greatly from predicted levels in 
all 4 classes (Table 37). Use exceeded availability by 26% between 3771
and 4099 feet (1150 and 1249 m) (P<0.001), however, the opposite was
true from 3445 to 4099 feet (1055 to 1149 m) (P<0.001), 4100 to 4427 
feet (1250 to 1349 m) (P<0.10), and above 4428 feet (1350 m) (P<0.05). 
The pattern of use was similar to that found for the winter, however 
winter differences were less significant.
Spring deer use below 3770 feet (1149 m) was 3 times greater at
night than during the day, and elevations from 3771 to 4099 feet (1,150
to 1,249 m) were used 20% less during nights than days (Table 38). Use 
of areas above 4100 feet (1,250 m) was very similar during the 2 
periods.
Pellet counts
Pellet counts during October 1983 indicated that deer did not use 
habitat types in proportion to their availability (Table 39). Use was 
less than availability in nonforested areas (P<0.0001) and elk sedge 
community types (P<0.05). PSME/VACA and PSME/LIBO together represented 
8.1% of the study area; however, they received 15.3% of all use.
PSME/SYAL,AGSP covered 9.8% of the area, but received 16.1% of the use. 
The dominant habitat type, PSME/SYAL,CARO represented half of all 
pellets and a comparable percentage of the study area.
Similar patterns of habitat type use by deer were noted in April 
1984 pellet counts. The greatest levels of use relative to availability 
were found in PSME/SYAL,AGSP and combined PSME/VACA and PSME/LIBO 
habitat types. Nonforested areas were the second most extensive type,
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but showed less use than any forested type (P<0.001).
Pellet counts indicated selection for canopy coverages of greater 
than 80% (P<0.01) and against coverages under 25% (P<0.01) during
October counts (Table 40). Intermediate classes showed less pronounced 
trends.
April transects indicated that canopy coverages greater than 70% 
had higher use than availability, while the opposite was true below that 
threshold. This trend was most pronounced again in the extreme
categories, but at a slightly lower probability (P<0.05) than in October 
counts.
Height of dominant trees did not show a significant relationship to 
deer habitat selection in either October or April pellet counts (Table 
41). In both cases, a slight tendency towards greater use than 
availability was shown where tree heights exceeded I8m, with the
opposite being true below that level.
More than 90% of the forested areas had trees with crown widths
exceeding 6 feet (1.8 m) (Table 42). A slight preference was exhibited
for crown widths of 6-24 feet (1.8-7.3 m) during October counts. April 
transect data showed higher use than availability for crown widths 
between 6 and 15 feet (1.8 and 4.5 m), but all other classes were used 
somewhat less than they were available.
No recent timber harvest has occurred on 81.2% of the study area, 
and these sites received nearly 90% of the deer use (P<0.10) observed 
the October counts (Table 43). Partial-cuts covered 15.4% of the areas, 
but received only 6.8% of the use (P<0.05).
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During the April transects, even lower use relative to availability 
(P<0.01) was noted In partlal-cut areas. Use was somewhat greater than 
availability In both uncut and clearcut areas.
Frissell structural classes receiving the greatest use during 
October counts were closed canopied stands with 1 or 2 stories (Table 
4M). These types represented half the transect segments and 60% of deer 
use sites. Multi-aged stands and those with 1 open story were used at 
almost twice as high rates as they were available. Areas where recent 
timber harvesting had occurred were available at over twice the rate at 
which they were used. Nonforested stands showed disproportionately low 
levels of use (P<0.001). Very similar patterns were observed during the 
April transects.
Deer use recorded during October transects was much lower than 
availability where timber volumes were less than 3,000 board feet/acre 
(P<0.10) or 1,000 feet^/acre (Table 45 and 46). Intermediate classes 
were used In proportion to availability and In the highest classes, 
greater than 9,000 board feet/acre or greater than 2,500 feet^/acre, the 
percentage of use was more than twice as high as availability. No 
strong relationships were evident In the April pellet counts.
When examining the October pellet transects, the most significant 
selection for presence of a diameter class was In areas Including 
residual old growth. These areas represent 37.9% of the segments but 
received 51.7% of the use (P<0.05). Stands Including sawtimber, pole, 
or sapling successlonal classes all had deer use in proportion to the 
availability of the classes. Stands Including the rarest class, 
seedlings, were found on 6.2% of the transects, but received 12.7% use.
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In the April transects, all groups were used at similar levels to their 
occurrence on the study area.
Rapid inventory techniques developed by the U.S. Forest Service 
showed similar results as described earlier for trees taller than 6.1 
feet (1.9 m) in height (Table 48). During October transects, densities 
of under 5% cover existed on 17.5$ of the segments, but received only 
5.3$ of deer use (P<0.01). As densities increased, so did deer use. 
Areas where trees taller than 6.1 feet (1.9 m) were present at greater 
than 50$ coverage were used by deer at higher than predicted levels 
during both counts. Nearly 60$ of the use and availability occurred 
where trees between 1.6 and 6.0 feet (0.5 and 1.9 m) were absent (Table 
49). Areas with 1-5$ density in this size class had close to twice the 
level of availability as use (P<0.05), while densities of 6-25$ were 
used twice as much as available (P<0.10). No significant relationships 
were noted for areas with trees under 1.6 feet (0.5 m).
No strong relationships were observed between deer use and presence 
of shrubs between 1.6 and 6,1 feet (0.5 and 1.9 m) during either pellet 
count (Table 51). April transects indicated that deer use exceeded 
availability where shrubs under 1.6 feet (0.5 m) tall had greater than 
26$ coverage. At coverages between 51 and 75$, deer use approached 
twice the level of availability (P<0.05).
Aspects that deer selected at higher levels than availability 
during October transects were east, west, and pooled northwest, north, 
and northeast. Flat areas (P<0.10) and combined southwest, south, and 
southeast slopes were used less than they were available (Table 53). A 
similar, although much less significant, pattern was observed on the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
52
April transects; however a slightly lower level of use than 
availability was observed for west aspects.
Deer selected steep slopes over gentle slopes during the October 
transects (Table 54). Use exceeded availability levels on slopes
greater than 26% and was lower on slopes with less steepness. Slopes
less than 5% were greatly underused (P<0.05) as were slopes between 6 
and 25% (P<0.001). Slopes ranging from 26-35% were found on 42.3% of 
the segments, while use in these areas was 63.6% of the total (P<0.001).
A similar threshold value of 26% and pattern of use was noted
during April transects. Use levels were less than one-half of 
availability in the 6-25% class (P<0.01) and greater than availability 
between 26 and 35% (P<0.05).
Eighty-six percent of deer use observed during October pellet
counts was below 4100 feet (1250 m) (Table 55). The only significant 
deviation from anticipated use was the low pellet densities (P<0.10)
above 4428 feet (1350 m). April pellet counts indicated that deer were 
using the 4 elevation classes in proportion to availability.
Bed sites
Thirty bed sites were described while backtracking. They were 
located on 10-40% slopes, with a mean of 21%. Nearly half (46%) of all 
beds were on northeast aspects. Stand canopy coverages ranged from
3-80%, averaging 45%. All beds were found at the base of conifers, 
generally Douglas-fir. The "average" bed site was found under a tree 
with a 14 inches (36 cm) dbh, 5.2 feet (1.6 m) from the trunk, under
branches extending 10.1 feet (3.1 m) from the bole with the lowest live
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branches 18.6 feet (5.7 m) above the ground.
Snow courses
Snow course measurements on a nearby site at Lubrecht Forest on 1 
January were slightly greater than average, just before the early thaw 
(Fig. 15). One month later, the depth was 3 inches (7.5 cm), compared 
to the mean of 14.6 inches (37 cm), making this the second lowest 
reading in the 29 years of records (Goetz 1983). The 1 March depth of 2 
inches (5 cm) was also the second lowest on record. Readings indicated 
all snow was gone on 1 April, as was the case in 15 of the last 29 
years. In contrast, 6 years still had greater than 11 inches (28 cm) on 
that date. Readings are no longer taken in December.
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Fig. 15. Comparison between average snow depths at Lubrecht Experimental 
Forest from 1956 to 1984 and snow depths during the winters of 1982-83 
and 1983-84.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
DISCUSSION
Weather
The study was conducted during 2 consecutive winters that were 
unusually snow free. Low snow accumulation during February and March 
1983 resulted in poor trapping success as did similar conditions after 
December 1984. Deep snows persisted for a short period early during the 
second winter, however by the first week of January 1984 little snow was 
left. No significant snowfalls occurred for the rest of the winter. 
Total snow cover was rare after 3 January, and as a result little 
backtracking data were collected.
Low snow accumulations probably lead to fewer deer concentrating on 
the winter range. Data from this study should be interpreted as 
representing habitat selection under conditions where almost all low to 
moderate elevation areas were freely available for most of the winter. 
These habitats should not be construed as being the types that are 
needed most for deer to survive a severe winter.
Radio tracking
All winter and spring radio locations were made from the ground. 
This enabled me to obtain a larger number of locations for each deer 
than would have been affordable from the air, but it also reduced the 
precision of locations. Precision and accuracy could be improved in the
55
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future by using a null-peak antenna system. Animals were relatively 
easy to locate on some mountain faces, but signal bounce was a problem
when deer were in deep draws. Unknown geological or other factors made
locating radioed deer on western portions of Nine Mile Prairie
impossible, even at a distance of less than 0.3 mile (0.5 km). One deer
could be seen entering this area every night and leaving it each morning 
during the spring, but it seldom could be even crudely located at night 
with telemetry. Once it entered the adjacent forested hillsides, it 
could be located easily.
Home range sizes
The mean home range size for the winter season in this study was 
1114.4 acres (451 ha). This is much larger than most summarized by 
Owens (1981). Home range sizes reported within this region were 126 
acres (51 ha) (Mundinger 1978) and 161 acres (65 ha) (Mundinger 1979) 
for the Swan Valley in Montana and less than 247 acres (100 ha) in Idaho 
(Owens 1981). My values were inflated somewhat by 1 deer that had 2 
distinct areas of habitat use 4 miles (7 km) apart. She remained on her 
summer range for all of the year except during the brief snowbound 
period. Drolet (1976) showed that deer sometimes remained on their 
summer ranges until snowfall accumulated. I believe that this deer 
would not have returned to her summer range if the winter had been more 
severe. During the winter of 1985, a year of greater snowfall, this 
deer spent most of the winter in the western area that she only briefly 
used during my study (Brockmann pers. comm.). Small home ranges in the 
Swan Valley may reflect an abundant food supply available within a small
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area, or deep snows characteristic of the area limiting all but 
essential movements. Physical needs of deer at Lubrecht may not be met 
in small areas such as those deer use in the Swan Valley. They also may 
have roamed more freely than during a normal winter because of the low 
snow accumulation. Deer in New Brunswick had 10 times larger home 
ranges during a mild winter than a severe winter (Drolet 1976).
Pellet counts
A number of potential problems with misinterpreting habitat use 
based on pellet data have been identified. An assumption is commonly 
made that pellets are deposited at relatively constant frequency (Neff 
1968, Mooty 1980, Rowland et al. 1984), but this often is not true. 
Collins and Urness (1981) found defecation rates to be greatest when 
mule deer were active and immediately after resting. Their observations 
of captive deer indicated that defecation occurred only while deer were 
traveling or grazing. Thirty percent of the defecations they observed 
were associated with travel, an activity occupying only 4% of the 
periods sampled. Severinghaus and Cheatum (1956) refer to studies 
indicating that deer defecated mainly near their bed sites or in 
"loitering areas", sheltered sites where they chewed their cuds. These 
areas were different from the areas where the deer fed. Telfer (1967) 
noted that he observed no pellets in heavily used feeding areas, however 
"feeding-shelter areas" had some pellets and browsing evident.
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Differential weathering or disintegration rates have been observed 
between topographic and vegetation classes (Freddy and Bowden 1983). 
Observer bias in overlooking pellet groups can also be a serious problem 
(Neff 1968, Mooty 1980).
Habitat types
Some habitat types (Pfister et al. 1977) showed a significant 
relationship between deer use and availability. One habitat type group 
that was preferred in all analyses was combined PSME/VACA, PSME/LIBO, 
and PSME/VAGL. These were the most moist sites on the study area and 
may have produced higher quality or more abundant forage. Locations of 
radioed deer during winter and spring as well as both pellet counts 
indicated that PSME/CAGE,CAGE and PSME/CARU types were avoided. These 
types were dominated by elk sedge and plnegrass and contained no common 
browse species besides coniferous trees. The Douglas-fir/elk sedge 
community type was only found on the flat river terrace that was 
generally underused by deer. These sites appeared to be much drier and 
less productive than the adjacent slopes.
PSME/PHMA was a type favored by wintering white-tailed deer in 
eastern Idaho (Keay and Peek 1980), but it was avoided by radio-collared 
deer at Lubrecht. Pellet counts indicated that this type was used at 
levels comparable to its availability.
All preferred habitat types were dominated by shrubs, not 
graminoids. The only shrubby habitat type that was avoided by radioed 
deer was PSME/PHMA, and ninebark was not a preferred browse plant for 
white-tailed deer on the Forest. Rapid inventory data from both radio
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and pellet work also indicated that deer selected sites with high
densities of shrubs less than 1.6 feet (0.5 m) tall. These areas would
include deer foods such as Oregon grape (Berberis repens). snowberry, 
and kinnikinnick (Arctostaphylos uva-ursi). Janke (1977) found that 
deer preferred grasses and forbs over shrubs as foods in the Clearwater 
Drainage. He had heaviest shrub use on chokecherry (Prunus virginlana), 
serviceberry, and Rocky Mountain maple (Acer glabrum). all of which are 
uncommon on my study area. He found little deer use of snowberry.
Areas that were nonforested, and therefore did not fit into this
classification system, were very strongly avoided as demonstrated by 
both pellet and telemetry data. Others have found that deer avoided 
open areas during winter when deep snow was present (Wetzel et al. 1975, 
Kearney and Gilbert 1976» Drolet 1978). The only time they received 
much use was during spring nights. They were used at that time to take 
advantage of the green-up of graminoids. Green-up had started by 3 
March 1984, and sprouting grasses were utilized by deer immediately. 
Plant development in forested areas came later, increasing the
desirability of the agricultural lands during early spring. The deer 
avoided large grassland tracts during the day, particularly where roads 
were present. Montgomery (1963) also noted that deer utilized open areas 
at night to feed and bed, but returned to forested areas during the day.
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Forest structure
During this study, radio-collared deer were observed to have 
preferred canopy closures greater than 80% during both seasons and in 
both pellet censuses. Canopy coverages that I used were summer levels 
and did not consider the densities of western larch, a deciduous 
conifer. Larch coverage should be considered in all future work at 
Lubrecht. Winter radio locations indicated that deer used stands with 
greater than 70% cover more than they were available; stands below this 
level were used less than available despite low accumulations of snow. 
Janke (1977) and Slott (1980) noted that deer in the Clearwater Drainage 
used "intermediate" densities of trees more than open or dense stands 
during winter. Some studies indicated that deer moved to winter ranges 
in response to snow conditions (Dickinson 1976, Drolet 1976, Rongstad 
and Tester 1969, Tierson et al. 1985). Verme (1973) found this response 
was triggered by temperature, not snow depths. Ozoga and Gysel (1972) 
also observed that deer "yarded up" under dense cover upon the advent of 
cold weather, even if little snow was present. Even when deer in this 
study were located in open stands, they may have been using microsites 
of dense cover because small groups of trees can also provide wind flow 
reduction and thermal protection (Robinson I960, Euler and Thurston 
1980, Huot 1974). Deer in Ontario bedded at night in areas of high 
canopy coverage and timber volume, but fed in areas with less cover 
(Armstrong et al. 1983). Numerous studies have shown that white-tailed 
deer select winter ranges with dense coniferous cover over areas with 
abundant food but little cover (Webb 1948, Krull 1964, Verme 1965, Ozoga 
1968, Krefting and Phillips 1970, Ozoga and Gysel 1972, Pengelly 1972,
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Huot 1974, Euler and Thurston 1980, Owens 1981, Freedman 1984, Monthey 
1984).
Radio data collected during the winter at Lubrecht Forest showed 
that deer selected stands with tree heights from 30-89 feet (9.1-27.4 
m), while avoiding shorter stands. Telfer (1978) stated that the amount 
of vertical tree development was an important component of winter 
shelter. I did not find that tree crown widths were important, probably 
because dense stands of trees were able to provide cover as effectively 
as smaller numbers of large-crowned trees.
Winter radio locations at Lubrecht indicated that deer selected 
thinned stands, while pellet transects showed this type was avoided. 
Timber harvesting frequently leads to an increase in forage production 
(Halls 1970, Crawford and Harrison 1971, Regelin and Wallmo 1978, Potvin 
and Huot 1979) which may have attracted collared deer for feeding. High 
pellet densities in uncut areas may indicate that these stands were used 
more for bedding and travel, areas where deer defecate more (Collins and 
Urness 1981, Telfer 1967). Deer would be expected to bed in areas with 
greater thermal protection during winter and feed in areas with greater 
forage production if both types were available within close proximity to 
each other.
Winter radio locations and the first pellet census indicated a 
significant relationship between deer use and availability for only 1 
diameter class, old growth. Areas with residual old growth trees 
present, although not in climax stands, were preferred by deer. 
Presence of other size classes did not appear to influence deer habitat 
selection. The old growth trees may have provided thermal protection
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for deer. Most bed sites encountered on the area were located at the
base of a Douglas-fir tree with a large bole. Older stands may also
support higher production of tree lichens (Allectoria spp.) which 
appears to be a preferred food on the winter range. During spring, the 
sawtimber class was selected by radio-collared deer. At that time, 
thermal demands were less severe.
Topographic features
Winter locations indicated that deer selected northeast aspects and 
avoided southwest aspects more strongly than other non-flat aspects. 
This would result in the use of more dense, heavily forested stands as 
opposed to drier, more open areas. These sites would offer better 
thermal cover and would include the moist habitat types that provide an 
abundance of preferred browse species. In contrast, Slott (1980) found 
deer use to be highest on south and east aspects. Pellet data also show 
that deer use was somewhat greater on northerly aspects (northwest, 
north, and northeast) in contrast to low use of southern aspects
(southwest, south, and southeast). More neutral responses were found on
east and west aspects.
Deer use of slope classes indicated that flat areas were avoided, 
except during the spring when heavy night use occurred on agricultural 
lands. Pellet concentrations were found on slopes ranging from 26 to 
35%, indicating possible selection as bedding and travel areas. Winter 
radio locations showed that deer use was higher than availability on 
slopes between 6 and 35%, therefore deer may be feeding on a wide range 
of slope classes.
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MANAGEMENT RECOMMENDATIONS
1. Areas of dense canopy coverage should be maintained within 
white-tailed deer winter ranges to provide snow interception 
and thermal protection.
2. Continue winter research in second growth forests to quantify 
forest structural characteristics that are required to 
support deer during severe winters.
3. Identify important food species and determine how timber 
harvesting or prescribed burning effects the quantity and 
quality of those species.
4. Identify canopy coverage of western larch in all future white­
tailed deer work at Lubrecht.
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APPENDIX
All appendix tables use the following key for probability levels 
Key;
+; indicates a preferred type 
indicates an avoided type 
1: 0.05<P<0.10 
2: 0.0KP<0.05 
3: 0.00KP<0.01 
4: P<0.00r
Numbers in parentheses are probability values for the chi-squared test 
using the codes from above.
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APPENDIX A
Radio-tracking data from collared deer during winter and spring, 
analyzed using the chi-square test and Bonferroni Z statistic.
Table 5. Availability and use of habitat types.
Winter Spring
Habitat types
% Avail. % Use Sign. % Use Sign.
PIPO habitat types 5.6 9.0 13.9PSME/VACA, PSME/LIBO, 9.8 13.9 16.7and PSME/VAGL
PSME/PHMA 1.3 0.0 0.0PSME/SYAL,AGSP 7.1 7.4 5.6
PSME/SYAL,CARU 38.2 51.6 +1 46.3
PSME/CARÜ, PSME/CAGE, CAGE 8.3 5.7 3.7
PSME/FESC, PSME/AGSP 3.1 4.9 1.9Nonforested 26.1 7.4 -4 12.0 -3N 448 122 (4) 108 (4)
Table 6. Comparisons between day and night use of habitat
types.
Winter Spring
Habitat
types Avl. Day Ngt. Sign. Day Ngt. Sign.
(%) (%) (%) (%) (%) (%) (56)
PIPO series 5.6 9.8 5.0 14.5 12.5
PSME series 67.8 85.3 75.0 80.3 59.4 1
Nonforested 26.6 4.9 20.0 5.3 28.1 2
N 102 20 (1) 76 20 (3)
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Canopy cover {%)
% Avail.
Winter 
% Use Sign.
Spring 
% Use Sign.
>80 29.3 41.8 +3 35.270-80 13.2 18.0 9.3
50-69 21.0 19.7 25.9
25-49 7.0 6.6 10.2
5-25 2.0 4.1 3.7
<5 27.2 9.8 -4 15.7 -2
N 443 122 (4) 108 (1)
Table 8. Comparisons between day and night use of canopy coverage
classes.
Winter Spring
Canopy
cover {%) Avl. Day Ngt. Sign. Day Ngt. Sign.
{%) {%) (%) {%) {%) (%) (%)
>80 29.3 43.1 35.0 40.8 21.9
70-80 13.1 18.6 15.0 10.5 6.3
50-69 21.0 20.6 15.0 23.7 31.3
25-49 7.0 5.9 10.0 13.2 3.1
0-24 29.5 11.8 25.0 11.8 37.5 2
N 102 20 (0) 76 32 (0)
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Table 9. Availability and use of height classes.
Winter Spring
Height- feet (m)
% Avail. % Use Sign. % Use Sign.
90-120 (27.3-36.6) 6.0 3.3 0.0 -460-89 (18.1-27.2 58.5 68.0 67.6
30-59 (9.1-18.0) 14.5 22.1 16.7
<30 (9.1) 4.0 2.5 4.6
N.A. 17.0 4.1 -4 11.1
N 448 122 (3) 108 (2)
Table 10. Comparisons between day and night use of height classes.
Winter Spring
Helght-
feet (m) Avl. Day Ngt. Sign. Day Ngt. Sign.
(%) (%) (%) (%) (%) {%) (%)
90-120 (27.3-36.6) 6.0 2.0 10.0 0.0 0.0
60-89 (18.1-27.2) 58.5 70.6 55.0 72.4 56.3
30-59 (9.1-18.0) 14.5 22.5 20.0 19.7 9.4
<30 (9.1) 4.0 2.0 5.0 2.6 9.4
N.A. 17.0 2.9 10.0 5.3 25.0 1
N 102 20 (0) 76 32 (3)
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75
Crown width- feet (m)
Winter Spring
% Avail. % Use Sign. % Use Sign.
25-40 (7.5-12.2) 25.7 29.5 25.916-24 (4.8-7.4) 32.8 43.4 36.1
6-15 (1.8-4.7) 20.5 20.5 22.2
<6 (1.8) 4.0 2.5 4.6N.A. 17.0 4.1 -4 11.1
N 448 122 (3) 108 (0)
Table 12, 
classes.
Comparisons between day and night use of crown
Crown width- 
feet (m) Avl.
(%)
Winter Spring
Day
(%)
Ngt.
(%)
Sign.
i%)
Day
i%)
Ngt.
i%)
Sign.
i%)
25-40 (7.5-12.2) 25.7 28.4 35.0 25.0 28.1
16-24 (4.8-7.4) 32.8 45.1 35.0 39.5 28.1
6-15 (1.8-7.4) 20.5 21.6 15.0 27.6 9.4 1
<6 (1.8) 4.0 2.0 5.0 2.6 9.4
N.A. 17.0 2.9 10.0 5.3 25.0 1
N 102 20 (0) 76 32 (3)
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Table 13. Availability and use of timber harvest modifiers.
Modifier
% Avail
Winter 
% Use Sign.
Spring 
% Use Sign.
Uncut 86.6 74.6 -2 76.9 -1Partially cut 12.1 24.6 +3 22.2 +1Clearcut 1.3 0.8 0.9
N 448 122 (3) 108 (2)
Table 14. Comparisons between day and night use1 of timber
harvest modifiers.
Winter Spring
Modifier
Avl. Day Ngt. Sign. Day Ngt. Sign.
i%) (%) {%) (%) {%) (%) {%)
Uncut 86.6 74.5 75.0 69.7 93.8 3
Partial cut 12.1 24.5 25.0 28.9 6.3 3
Clearcut 1.3 1.0 0.0 1.3 0.0
N 102 20 (0) 76 32 (4)
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Winter
Frissell class
Spring
% Avail. % Use Sign, % Use Sign
Multi-aged 3.6 0.0 -4 0.0 -4
Harvested 8.8 18.9 +1 20.4 +2Closed canopy 23.6 35.2 31.52-story, dense overstory 24.0 27.9 27.8
2-story, sparse overstory 9.0 7.4 4.6
1-story, open 2.5 0.8 0.0 -3Nonforested 28.5 9.8 -4 15.7 -2
N 445 122 (4) 108 (2)
Table 16. Comparisons between day and night use of Frissell classes.
Frissell
class Avl.
(*)
Winter Spring
Day
(%)
Ngt.
(%)
Sign.
(%)
Day
(%)
Ngt.
(%)
Sign.
(%)
Harvested 8.8 17.6 25.0 27.6 3.1 4
Closed can. 23.6 37.3 25.0 32.9 28.1
2-story, 24.0 29.4 20.0 28.9 25.0
dense ov.
2-story, 9.0 7.8 5.0 3.9 6.3
sparse ov.
1-story open 2.5 1.0 0.0 0.0 0.0
Multi-aged 3.6 0.0 0.0 0.0 0.0
Nonforested 28.5 6.9 25.0 6.6 37.5 3
N 102 20 (0) 76 32 (4)
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Table 17. Availability and use of volume classes (board feet/acre).
Volume (board feet/acre)
% Avail
Winter 
% Use Sign.
Spring 
% Use Sign.
0-2,999 36.4 22.1 -3 23.1 -23,000-5,999 35.9 45.1 45.4
6,000-8,999 21.9 20.5 14.8
9,000-11,999 4.0 9.8 8.3>12,000 1.8 2.5 8.3 +1N 448 122 (3) 108 (4)
Table 18. Comparisons between day and night use of volume classes
(board feet/acre).
Winter Spring
Volume
(board feet/ Avl. Day Ngt. Sign. Day Ngt. Sign.
acre) {%) (%) i%) i%) i%) {%) (%)
0-2,999 36.4 20.6 30.0 17.1 37.5
3,000-5,999 35.9 48.0 30.0 51.3 31.3
6,000-8,999 21.9 19.6 25.0 10.5 25.0
>9,000 5.8 11.8 15.0 21.1 6.3 1
N 102 20 (0) 76 32 (3)
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Table 19. Availability and use of volume classes (feet^/acre).
Volume (feet^/acre)
Winter Spring
% Avail. % Use Sign. % Use Sign.
0-999 34.4 18.0 -4 20.4 —2
1,000-1,499 9.4 16.4 21.3 +2
1,500-1,999 13.8 11.5 12.0
2,000-2,499 34.4 39.3 28.7
2,500-2,999 5.4 11.5 9.3> 3,000 2.7 3.3 8 .3N 350 122 (3) 108 (4)
Table 20 
classes (feetVacre).
Comparisons between day and night use of volume
Volume
(feet^/acre) Avl.
(%)
Winter Spring
Day
(%)
Ngt.
(%)
Sign.
(%)
Day
(%)
Ngt.
(%)
Sign.
(%)
0-999 34.4 16.7 25.0 13.2 37.5 2
1,000-1,499 9.4 17.6 10.0 22.4 18.8
1,500-1,499 13.8 10.8 15.0 11.8 12.5
2,000-2,499 34.4 41.2 30.0 30.3 25.0
>2,500 8.1 13.7 20.0 22.4 6.3 1
N 102 20 (0) 76 20 (2)
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Table 21. Availability and use of tree diameter classes.
8 0
Winter
Diameter classes
Spring
% Avail. % Use Sign. % Use Sign.
Old growth absent 73.8 63.1 -1 71.3
" " present 26.2 36.9 +1 28.7
N 443 122 (2) 108 (0)
Sawtlmber absent 40.9 47.5 51.9 + 1
" present 59.1 52.5 48.1 -1
N 445 122 (0) 108 (1)
Poles absent 46.0 43.4 44.4
" present 54.0 56.6 55.6
N 446 122 (0) 108 (0)
Saplings absent 69.7 77.9 75.0
" present 30.3 22.1 25.0
N 445 122 (0) 108 (0)
Seedlings absent 96.6 98.4 100.0
" present 3.4 1.6 0.0
N 443 122 (0) 108 (0)
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Table 22. Comparisons between day and night use of tree 
diameter classes.
Diameter
class Avl.
(%)
Winter Spring
Day
(%)
Ngt.
($)
Sign.
i%)
Day
(%)
Ngt.
(%)
Sign.
(%)
Old gr. abs. 73.8 59.8 80.0 2 71.1 71.9" '* pres. 26.2 40.2 20.0 2 28.9 28.1
N 102 20 (0) 76 32 (0)
Sawtlmber abs. 40.9 45.1 60.0 40.9 53.9
" pres. 59.1 54.9 40.0 59.1 46.1
N 102 20 (0) 76 32 (0)
Poles abs. 46.0 42.2 50.0 32.9 71.9 4
'* pres. 54.0 57.8 50.0 67.1 28.1 4
N 102 20 (0) 76 32 (4)
Saplings abs. 69.7 76.5 85.0 77.6 68.8
” pres. 30.3 23.5 15.0 22.4 31.3
N 102 20 (0) 76 32 (0)
Seedlings abs. 96.6 98.0 100.0 100.0 100.0
" pres. 3.4 2.0 0.0 0.0 0.0
N 102 20 (0) 76 32 (0)
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Table 23. Availability and use of areas with trees more than 6.1 feet
(1.9m) tall.
Trees over 6.1 feet (1.9 m) 
tall (coverage %)
% Avail
Winter 
% Use Sign.
Spring 
% Use Sign.
0 27.4 7.9 -4 16.0 -1
1-5 10.3 7.9 4.9
6-25 2.3 0.0 -2 1.226-50 11.4 14.6 23.5 + 1
51-75 38.3 44.9 28.4
76-95 10.3 24.7 +2 25.9N 350 89 (4) 81 (4)
Table 24. Comparisons between day and night use of areas with trees
taller than 6 1 feet (1.9 m).
Trees taller Winter Spring
than 6.1 feet
(1.9 m) Avl. Day Ngt. Sign. Day Ngt. Sign.
(coverage %) (%) (%) (%) (%) {%) (%) (%)
0 27.4 5.4 20.0 7.4 33.3 2
1-5 10.3 6.8 13.3 1.9 11.1
6-25 2.3 0.0 0.0 0.0 3.7
26-50 11.4 14.9 13.3 31.5 7.4 2
51-75 38.3 48.6 26.7 31.5 22.2
76-95 10.3 24.3 26.7 27.8 22.2
N 74 15 (0) 54 27 (3)
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Table 25. Availability and use of areas with trees between 1.6 and
6.0 feet (0,5 and 1.9 m) tall.
Trees 1.6-6. 
(0.5-1.9 m) 
(coverage %)
0 feet Winter 
% Avail. % Use Sign.
Spring 
% Use Sign.
0 68.0 79.8 +1 84.0 +31-5 19.7 9.0 -2 9.9 -1
6-25 10.0 6.7 6.2
26-50 1.7 2.2 0.0 -1
51-75 0.6 2.2 0.0
N 350 89 (1) 81 (0)
Table 26. Comparisons between day and night use of areas with trees
between 1.6 and 6.1 feet (0.5 and 1.9 m) tall.
Trees 1.6-6. 1 feet Winter Spring
(0.5-1.9 m) tall
(coverage %) Avl. Day Ngt. Sign. Day Ngt. Sign.
(%) {%) (5t) (%) (%) (%) (%)
0 68.0 79.7 80.0 87.0 77.8 1
1-5 19.7 8.1 13.3 5.6 18.5
6-25 10.0 8.1 0.0 7.4 3.7
26-50 1.7 1.4 6.7 0.0 0.0
51-75 0.6 2.7 0.0 0.0 0.0
N 74 15 (0) 54 27 (0)
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Table 27. Availability and use of areas with trees less than 1.6 feet
(0.5 m) tall.
Trees <1.6 feet (0.5 m) tall 
(coverage %)
Winter Spring
% Avail % Use Sign. % Use Sign.
0 80.9 91.0 +2 90.1 +1
1-5 14.3 6.7 -1 6.2 -2
6-25 4.9 2.2 3.7
N 350 89 (1) 81 (0)
Table 28. Comparisons between day and night use of areas with
trees less than 1.6 feet (0 .5 m) tall.
Trees <1.6 feet Winter Spring
(0.5 m) tall
(coverage %) Avl. Day Ngt. Sign. Day Ngt. Sign.
(%) {.%) {%) (%) (%) (%) (%)
0 80.9 91.9 86.7 96.3 77.8 1
1-5 14.3 6.8 6.7 3.7 11.1
6-25 4.9 1.4 6.7 0.0 11.1
N 74 15 (0) 54 27 (0)
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Table 29. Availability and use of areas with shrubs between 1.6 and
6.0 feet (0.5 and 6.0 m) tall.
Shrubs 1.6-6.0 feet 
(0.5-1.9 m) tall
Winter Spring
(coverage %) % Avail. % Use Sign. % Use Sign.
0 95.4 98.9 98.8
1-5 1.4 0.0 0.0
6-25 0.6 0.0 1.2
26-50 1.7 1.1 0.0 -1
>50 0.9 0.0 0.0
N 350 89 (0) 81 (0)
Table 30. Comparisons between day and night use of areas with
shrubs between 1.6 and 6.1 feet (0.5 and 1.9 ra) tall.
Shrubs 1.6-6.1 feet Winter Spring
(0.5-1.9 m)
tall Avl. Day Ngt. Sign. Day Ngt. Sign.
(coverage %) (%) (%) (%) (%) (%) (%) (%>
Absent 95.4 98.6 100.0 100.0 96.3
Present 4.6 1.4 0.0 0.0 3.7
N 74 15 (0) 54 27 (0)
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Table 31» Availability and use of areas with shrubs less than 1.6 feet
(0.5 m) tall.
Shrubs <1.6 feet (0.5 m) 
tall (coverage %)
% Avail.
Winter 
% Use Sign.
Spring 
% Use Sign.
0 38.3 10.1 -4 21.0 -31-5 1.7 0.0 — 1 0.0 -1
6-25 17.4 13.5 7.4 -226-50 24.0 33.7 30.9
51-75 16.3 38.2 +4 35.8 +376-95 2.3 4.5 4.9N 350 89 (4) 81 (1)
Table 32. Comparisons between day and night use of areas with
shrubs less than 1.6 feet (0.5 m) tall
Shrubs <1.6 feet Winter Spring
(0.5 m) tall
(coverage %) Avl. Day Ngt. Sign. Day Ngt. Sign.
{%) {%) (%) (%) (%) (%) ($)
0 38.3 6.8 26.7 9.3 44.4 3
1-5 1.7 12.2 20.0 5.6 11.1
6-25 17.4 35.1 26.7 40.7 11.1 3
26-50 24.0 40.5 26.7 38.9 29.7
>50 18.6 5.4 0.0 5.6 3.7
N 74 15 (0) 54 27 (3)
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Table 33* Availability and use of aspect classes.
87
Aspect
% Avail
Winter 
% Use Sign.
Spring 
% Use Sign.
Flat 30.1 11.5 -4 20.4N 15.0 11.5 9.3NE 19.2 33.6 +2 21.3E 9.2 13.1 12.0SE 3.1 6.6 3.7S 6.7 6.6 5.6
sw 3.8 0.8 0.9w 4.9 3.3 5.6NW 8.0 13.1 21.3 +2N 448 122 (4) 108 (3)
Table 34, Comparisons between day and night use of aspect
classes.
Winter Spring
Aspect
Avl. Day Ngt. Sign. Day Ngt. Sign.
(%) (%) ($) (%) (%) {%) (%)
Flat 30.1 8.8 25.0 7.9 50.0 4
NW,M,NE 42.2 58.8 55.0 63.2 25.0 4
E 9.2 13.7 10.0 9.2 18.8
SE,S,SW 13.6 14.7 10.0 11.8 6.3
W 4.9 3.9 0.0 7.9 0.0 1
N 102 20 (0) 76 20 (4)
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Table 35. Availability and use of slope classes.
Slope (%)
% Avail
Winter 
% Use Sign.
Spring 
% Use Sign.
0-5 30.1 11.5 -4 20.4
6-15 1.1 3.3 1.916-25 16.7 22.1 15.7
26-35 34.4 42.6 42.6
>36 17.6 20.5 19.4
N 448 122 (4) 108 (0)
Table 36. Comparisons between day and night use of slope classes.
Winter Spring
Slope {%)
Avl. Day Ngt. Sign. Day Ngt. Sign.
(%) (%) (%) i%) {%) i%) (%)
0-5 30.1 8.8 25.0 7.9 50.0 4
6-15 1.1 3.9 0.0 2.6 0.0
16-25 16.7 21.6 25.0 19.7 6.3
26-35 34.4 43.1 40.0 48.7 28.1
>36 17.6 22.5 10.0 21.1 15.6
N 102 20 (0) 76 32 (4)
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Table 37 • Availability and use of elevation classes.
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Winter SpringElevation- feet (m)
% Avail. %, Use Sign. % Use Sign.
3445-3770 (1,050-1,149) 29.7 23.8 16.7 -33771-4099 (1,150-1,249) 48.0 63.1 +3 74.1 +4moo-4427 (1,250-1,349) 8.9 2.5 -3 3.7 -1>4428 (1,350) 13.4 10.7 5.6 -2
N 448 122 (3) 108 (4)
Table 38. 
classes.
Comparisons between day and night use of elevation
Elevation- feet (m)
Avl.
(%)
Winter Spring
Day
(%)
Ngt.
(%)
Sign.
(%)
Day
(%)
Ngt.
($)
Sign
(%)
3445-3770 (1050-1149) 29.7 20.6 40.0 10.5 31.3 1
3771-4099 (1150-1249) 48.0 66.7 45.0 1 80.3 59.4 1
>4100 (1250) 22.3 12.7 15.0 9.2 9.4102 20 (0) 76 32 (2)
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APPENDIX B
Pellet data collected during October 1984 and April 1984 
using the chi-square test and Bonferroni Z statistic. and analyzed
Table 39. Availability and use of habitat types.
10/83 4/84Habitat
type % Avail. % Use Sign. % Use Sign.
PSME/VACA, PSME/LIBO 8.1 15.3 13.6PSME/SYAL, AGSP 9.8 16.1 15.6
PSME/SYAL,CARU 50.9 52.5 50.3PSME/PHMA 2.6 3.4 5.4
PSME/FESC, PSME/AGSP 9.8 10.2 8.8
and PIPO/FEID/FESC
PSME/CAGE,CAGE, PSME/CARU 5.6 0.8 -2 3.4
Nonforested 13.2 1.7 -4 2.7 -4
N 234 118 147
Table 40. Availability and use of canopy coverage classes.
Canopy 10/83 4/84
cover
i%) % Avail % Use Sign. % Use Sign.
>80 36.1 55.1 +3 51.0 +2
70-79 7.3 9.3 9.5
50-69 25.6 17.8 20.4
25-49 9.0 9.3 7.5
0-24 21.8 8.5 -3 11.6 -2
N 234 118 (3) 147 (2)
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
91
Table 41. Availability and use of tree height classes.
Tree height- 
feet (m)
1> Avail
10/83 
% Use Sign. % Use
4/84
Sign.
90-120 (27.3-36.6) 5.6 6.8 8.2
60-89 (18.1-27.2) 68.4 75.4 71.4
30-59 (9.1-18.0) 17.9 14.4 15.6
<30 (9.1) 8.1 3.4 4.8
N 234 118 (0) 147 (0)
Table 42. Availability and use of crown classes.
Crown 10/83 4/84
width­
ree t (ra) % Avail % Use Sign. % Use Sign.
25-40 (7.5-12.2) 33.8 24.6 26.5
16-24 (4.8-7.4) 39.3 42.6 38.8
6-15 (1.8-4.7) 20.1 29.7 32,0 +2
<6 (1.8 m) 6.8 3.4 2.7
234 118 (0) 147 (2)
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Table 43. Availability and use of timber harvest modifiers.
Modifier
% Avail.
10/83 4/84
% Use Sign. % Use Sign.
Uncut 81.2 89.8 +1 88.4
Partial cut 15.4 6.8 -3 5.4 -3Clearcut 3.4 3.4 6.1
N 234 118 (1) 147 (3)
Table 44. Availability and use of Frissell classes.
Frissell 
class
10/83 4/84
% Avail. % Use Sign. % Use Sign
Multi-aged 6.5 11.9 8.2
Harvest 13.0 5.9 9.6
Closed canopy 16.9 21.2 21.9
2-story,dense overst. 32.5 39.0 40.4
2-story,sparse over 10.8 11.9 10.3
1-story, open 3.0 5.9 4.1
Nonforest 17.3 4.2 -4 5.5 -3
N 231 118 (3) 146 (2)
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Table 45. Availability and use of volume classes (board feet/acre).
Volume 
(board feet/ 
acre) % Avail
10/83 4/84
% Use Sign. % Use Sign.
0-2,999 27.2 16.9 -1 19.7
3,000-5,999 40.5 44.9 43.5
6,000-5,999 28.9 29.7 29.9>9,000 3.4 8.5 6.8
N 232 118 (1) 147 (0)
Table 46. Availability and use of volume classes (feet^/acre)
Volume
(feet^/acre)
% Avail
10/83 4/84
% Use Sign. % Use Sign.
0-999 26.3 18.6 18.3
1,000-1,499 10.8 10.2 10.2
1,500-1,999 8.6 7.6 10.2
2 ,000-2,499 47.0 47.5 47.6
>2,500 7.3 16.1 13.6
N 232 118 (1) 146 (0)
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Table 47. Availability and use of tree diameter classes.
Diameter
classes
% Avail.
10/83
% Use Sign.
4/84 
% Use Sign.
Old growth absent 62.1 48.3 -2 54.4
" " present 37.9 51.7 +2 45.6
N 232 118 (2) 147 (0)
Sawtimber absent 23.1 21.3 20.4
" present 76.9 78.8 79.6
N 225 118 (0) 147 (0)
Poles absent 41.9 32.2 38.1
" present 58.1 67.8 61.9
N 234 118 (0) 147 (0)
Sapling absent 64.1 66.1 66.4
” present 35.9 33.9 33.6
N 234 118 (0) 146 (0)
Seedlings absent 93.8 87.3 91.8
" present 6.2 12.7 8.2
N 226 118 (1) 146 (0)
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Table 48. Availability and use of areas with trees taller than 6.1
feet (1.9 m).
Trees >6.1 feet (1.9 m) 10/83 4/84(coverage %)
% Avail. % Use Sign. % Use Sign.
0-5 17.5 5.3 -3 6.6 -36-25 3.2 3.5 1.526-50 14.7 14.2 14.0
51-75 53.0 60.2 62.5
79-95 11.5 16.8 15.4
N 217 113 (2) 136 (2)
Table 49. Availability and use of areas with trees between 1.6
and 6.1 feet (0.5 and 1,9 m) tall.
Trees 1.6-6. 1 feet 10/83 4/84
(0.5-1.9 m) tall
(coverage %) Avail. % Use Sign. % Use Sign.
0 56.5 59.3 63.2
1-5 29.6 15.9 -2 16.2 -3
6-25 11.2 20.4 + 1 17.6
26-75 2.7 4.4 2.9
N 223 113 (2) 136 (2)
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Table 50. Availability and use of areas with trees less than 1.6
feet (0.5 m) tall.
Trees <1.6 feet (0.5 m) 
tall (coverage %)
10/83 4/84
% Avail. % Use Sign. % Use Sign.
0 73.5 
1-5 18.8 
> 6 7.6 
M 223
69.9
25.7
4.4
113 (0)
70.6
19.9
9.6
136 (0)
Table 51. Availability and use of 
and 6.1 feet (0.5 and 1.9 m) tall.
areas with shrubs between 1.6
Shrubs 1.6-6.1 feet 
(0.5-1.9 m) tall
10/83 4/84
(coverage %) % Avail. % Use Sign. % Use Sign.
Absent 95.5 
Present 4.5 
N 224
94.7
5.3
113 (0)
94.9
5.1
136 (0)
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Table 52. Availability and use of areas with shrubs less than 1.6
feet (0.5 m) tall.
Shrubs <1.6 feet 10/83 4/84(0.5 m) tall % Avail.
(coverage %) % Use Sign. % Use Sign.
0-5 21.8 12.4 12.56-25 24.0 15.0 20.6
26-50 33.8 35.4 34.6
51-75 17.8 31.9 +2 28.7 + 1
76-95 2.7 5.3 3.7N 225 113 (3) 136 (1)
Table 53* Availability and use of aspect classes.
10/83 4/84
Aspect
% Avail % Use Sign. % Use Sign.
Flat 17.5 8.5 -1 14.3
NW,N,NE 57.7 69.5 67.3
E 8.5 10.2 10.2
SW,S,SE 11.5 5.9 4.8 -1
W 4.7 5.9 3.4
N 234 118 (1) 147 (0)
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Table 54. Availability and use of slope classes.
Slope 10/83 4/84
% Avail % Use Sign. % Use Sign
0-5 17.5 8.5 -2 14.3
6-25 23.5 9.3 -4 10.2 -326-35 42.3 63.6 +4 56.5 +2>36 16.7 18.6 19.0
N 234 118 (4) 147 (3)
Table 55. Availability and use of elevation classes.
Elevation- 
feet (m)
10/83 4/84
% Avail %> Use Sign. % Use Sign.
3445-3770 (1050-1149) 26.5 25.4 25.2
3771-4098 (1150-1249) 57.3 61.0 59.2
4100-4427 (1250-1349) 4.3 8.5 6.8
>4428 (1350) 12.0 5.1 -1 8.8
N 234 118 (1) 147 (0)
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